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OPTICAL CONNECTOR 



Field Of the Invention 

The present invention relates to an optical connector 
counted and arranged in e.g., a vehicle, and u«ed in optical 
conmunication within the vehicle. 

Background of the Invention 

intelligence technologies of a vehicle has been recently 
developed rapidly. For eKa:aple, a vehicle position is 
displayed on a «ap by uaing a car navigation system. Further, 
„anage»ent such a. snarl dissolution of the vehicle is 
performed by utilising an ITS (Intelligent Transport Systems) . 
in accordance with such intelligence technologies, a 
processing amount of communication inforn>ation such as data, 
images and voices within the vehicle has increased. 

Therefore, the optical comunication using an optical 
fiber as an infon^tion transmitting medium of large capacity 
has been performed within the vehicle such as an automobile. 
This optical co^municationis performed by making light emitted 
from a light emitting element incident to one end side of the 
optical fiber, and propagating this light in the optical fiber, 
and receiving this propagated light by a light receiving 
element arranged on the other end side of the optical fiber, 
optical connector is generally used when the optical fiber 
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,3 .onnace. to a. optical element such th. li.ht emitting 
alenent and the light receiving element. 

A plastic optical fiber has a large aperture and is eas.ly 
treated in comparison with a glass optical fiber. Therefore, 

the Plastic optical fiber is often applied as an optical f .ber 

for the oonuaunication within the vehicle. 



summary of the Invention 

^ optical connector of the present Invention co:.prises: 

a receptacle connector; and 

, plug connector fitted to the receptacle connector; 
wherein a connecting end face side of a multi^ode optical 
fiber is fixed to the plug connector; and 

a Ught emitting element having a radiation numerical 
.perture larger than the numerical aperture of the multimode 
optical fiber, and a convergent lens for converging light 
emitted from the light emitting element so as to provide an 
incident numerical aperture smaller than the numerical 
.perture of the multimode optical fiber and making this light 
incident to the multimode optical fiber are arranged in the 
receptacle connector. 

Brief Description of the Drawings 

Bxemplarv e:*odiments of the invention will now be 
described in conjunction with drawings, in which: 



1 ia a n,ain constructional view showing one 
.^odi«,nt of an optical connector in the invention in a 

disassembly state. 

Fig. 2A is a sectional explanatory view showing a 
receptacle connector applied to the above e<«bodiment. 

Fig. 2B is a perspective explanatory view showing the 
receptacle connector applied to the above eni,odi»ent . 

Fig. 3A is a side explanatory view of a convergent lens 
arranged in the optical connector of the above e:*odi-ent. 

Fig. 3B is a front explanatory view of the convergent 
lens arranged in the optical connector of the above embodiment. 

Fig. is an explanatory view of a metal case arranged 
in the optical connector of the above en4>odi:^nt. 

Fig. 4B is an explanatory view showing an example of the 
.etal case arranged in another e:*odiment of the optical 
connector of the invention. 

Fig. 5 is an explanatory view of a plastic optical fiber. 
Fig. 6 is a plan explanatory view of a plug connector 
applied to the above entodiment. 

Fig. 7 is a graph showing a radiating pattern of a light 
emitting element applied to the above e»i.odi^nt. 

Fig. e is a graph showing transmission loss of the optical 
connector of the above eK^odiment due to bending together with 
transmission loss due to bending in an optical connector formed 
without arranging a lens- 
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Pig. 9 is a gr^ph showing a difference in coupling loss 
due to the difference in end face distance between the optical 
fiber of the optical connector of the above ernbodiment and an 
optical fiber on a connecting partner side in comparison with 
a case in which no lens is arranged. 

Fig. 10 is a graph showing the difference in coupling 
ioss due to an axial shift amount between the optical fiber 
of the optical connector of the above e,rt>odin>ent and the optical 
fiber on the connecting partner side in cc^arison with the 
case in which no lens is arranged. 

Fig . 11 is a graph showing the difference in transirdssion 

1-^ 4-h» axial shift amount between the 
light intensity due to the axiai 

optical fiber of the optical connector of the above e:«bodiment 
and a light emitting element in comparison with the 
transmission light intensity in an optical connector formed 
.y arranging a short optical fiber between the light emitting 
element and the optical fiber. 

Fig. 12fi is an explanatory view showing one example of 

an optical connector conventionally proposed in a disassembly 

state . 

Fig, 12B is a side view showing one example of the optical 
connector conventionally proposed. 

Detailed Description 

optical co^nunication is performed within a vehicle 
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.uch as an auto^bile, coupling loss is caused in a connecting 
portion of an optical fiber (plastic optical fiber, andbendlng 
loss is caused in a bending portion of the plastic optical fiber . 
„Hen these losses are large, the proble. that no light can be 
sufficiently transmitted from a light transmitting element to 

a light receiving element is caused. 

i» considered to reduce the 

Therefore, for example, it is consxaer 

coupling loss by i^roving the si.e accuracy of an optical 

connector. However, when the si.e accuracy of the optical 

connector is improved, its price is raised. It is required 

that the optical connector for an automobile is set to a cheap 

oonnector having excellent mass productivity. Therefore, the 

.ise in price due to the improvement of the size accuracy is 

a problem. 

It is also considered to improve the coupling loss by 
mutually pressing connecting end faces of the plastic optical 
nbers using an elastic body such as a spring. However, when 
the number of parts such as a spring is increased, an assembly 
worlcingpropertyoftheopticalconnectorgetsworse. Further, 
when the spring, etc. are' arranged, the elastic body such as 
the spring is contracted when tensile force is applied to the 
Plastic optical fiber. Therefore, the distance between the 
plastic optical fibers is correspondingly widened so that the 
coupling loss is increased. Accordingly, it is not preferable 

^r>,^ elastic body such as the spring, 
to arrange the elastic 
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Wh«n the automobile is assembled, a worker often connects 
the optical connector in groping instead of connection »ade 
by .eemg a connecting end face of the optical fiber. 
Therefore, there is a fear that the end face of the plaatio 
optical fiber arranged in the optical connector is damaged. 
Therefore, the following optical connector end face protection 
was proposed, but was not preferable. 

Sanvely, for example, in Japanese Patent Laid-Open Hos. 
11628/1994 and 248264/1996, it is proposed that a shutter 
opened and closed at a fitting time of the optical connector 
is arranged on an end face side of the optical fiber. However, 
in such a construction, the number of parts is increased, and 
structure becomes co:*licated so that it is difficult to 
realize a cheap optical connector. 

Further, an optical connector as shown in Figs. 12A and 
12B is proposed. This proposed optical connector is 
constructed such that a receptacle connector 1 for storing an 
optical element and a plug connector 2 for fixedly inserting 
a plastic optical fiber 3 are fitted to each other. In this 
proposed optical connector, a short optical fiber 30 shortly 
cut is arranged on a connecting end face side of the optical 
element. A connecting end face 27 of the plastic optical fiber 
3 fixedly inserted into each of ferrules 43, 44 is arranged 
in a position deeper than a connecting end face 28 of the plug 
connector 2 . 
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in Figs. 12A .nd 12B, «£«ence n^r.ls 49, 53 
designates caps, and r..«ence n^e.als 51 and S2 

„.pe=tivelv designate an elastic .od. and a coil sp.ing- 

However, in the construction shown in Figs- 12A and 12B, 
.he nw*er of connection portions of the short optical fib« 
30 and the plastic optical fiber 3 is increased, and th.s 
..crease causes an increase in coupling loss. Further, since 
this proposed construction uses the coil spring 52, th.s 
construction is not preferable as mentioned above. 

one aspect of an optical connector of the present 
invention is an optical connector in which no large optical 
„ans.ission loss is generated even when bending of an opt.ca 
...er fi.edl. inserted into the optical connector, and a 
p.3ition Shift in connection of this optical fiber to another 

• ^^«n is simply constructed and cheaply 
connector of the invent3.on is simpiy 

manufactured. _ 

^ e:»bodi.ent of the invention will nent be explained 
on the basis of the drawings, m the explanation of one 
.™.odi.ent, the sa.e term' portions as the exa^le e.pla ned 
3o far are designated b. the sa.e reference numerals, and their 
overlapping explanations are omitted here. Fig. 1 shows one 
«.odi«ent of the optical connector in the invention by 
perspective view in a disassembly state. 

•n Fia 1, the optical connector of one 
As shown in Fig. J-, 
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2 n«ed to this receptacle connectox 1. A plu, connector 

,,„in, portion 31 of a box sKape with a front end as an openin. 

,0 is f on.ed in the receptacle connector 1 . The plu. connecto. 

2 is fitted to this plug connector fitting portion 31- 

connecting end face sides of a first «ulti.ode optical 
^..er 12 and a second .ulti«ode optical fiher 13 are fixedly 
arranged «ide side in the plug connector 2. These .ulti»ode 

i„ diameter as shown in Tig. S. The »ulti»ode optical fibers 

12 13 are step index optical fibers »ade cheaply and easily. 

plastic optical fiber is generally for^edby covering 

<.=.»ntial side of an optical fiber element wire 
the outer circumferential siae « 

.c <.nri further covering its outer 
45 with a priory coating 16, and further 

.ircu»f erence with a secondary coating - Xn one e— t 

optical connector, the »ulti.ode optical fibers 12, 
..ch constructed by the plastic optical fiber of such a 
construction are respectively inserted into ferrules «, 

Shown in m. 6 - " """^""'^ ! 

.en^ving state of the secondary coating 47 of each of 
..Iti^ode optical fibers 12, 13- ^ shown in .ig a 
connecting end face 3S of each of the .ultimode optical fibers 
.2, 13 is arranged in a position deeper than a connecting end 
face 28 of the plug connector 2. 

« is extended and formed on a side face 26 
A loclc arm 25 is exteu"=" 



1 L ..e con.c... en. . o. ... — 
.........s ...... .e......^^^^^^^^^ 

+.^v. 9 is inserted itito 
the locK axn. 25. When the plug connecter 2 .s . 

1 the claw portion 24 is fitted to 
the receptacle connector 1, the claw p 

. cia„ .ittin. portion 23 .or.e. in the plu. connector ..tt^. 
portion 31 o»he receptacle connecto. 1 .o that . e.tract.on 

.thalate, including . carbon filler .s electroconductive 
terephthalate, ^ ^^^^^^^ ^^^^^^ 3, 

resin. As shown in Figs. 1, 2A and 

an optical element is arranged in the receptacle connecto 
. llht emitting element 10 having a radiation n^erica^ 
larger than the n..ericalapert.reo. the „.lt^^^^ 

J •„ ft,!.! storing portion 12. This 
optical fiber 12 is arranged in this stor 

, •„>,4- T-«aceiving element 11 are 
light emitting element 10 and a light reoeivi 

arranged side by side- 

.in FiQ 2B, a notch 38 is formed on a side face 
AS shown in Fig. ^a, 

. ■ nn 32 This notch 38 is formed to uppermost 
of the storing portion 32. this r 

. 20 ■ 21 of th. light emitting element 10 
r^ortions of terminals 20, oi u 

^ ,11 stored to the storing portion 

.nd the light receiving element H stored z 

V . finals 20, 21 from coming in contact 
possible to restrain the terminals 20, 



„it. the «=epta=le connector I by blowing-up of .older, 
.eforn^tion, etc. Further, in the construction forcing the 
notch in the storing portion 32, disadvantages due to the 
contact of the terminals 20, 21 and the storing portion 32 
constructed by electroconductive resin can be restrained. 

The light endtting el«aent 10 is a light emitting diode 

(,.0,, and its radiation numerical aperture (NA=a, is O.B.. 

Pig . 7 shows a radiating pattern of this light emitting element 

10. 

^ convergent lens 8 is arranged in the receptacle 
connector 1. -vergent lens « converges light e:»itted 

n 1 0 SO as to provide an incident 

from the light emitting element 10 so 1:0 p 
numerical aperture ,0.25, smaller than the numerical aperture 
,«^=3=0.5, of the multimode optical fiber 12, and maKes this 
Ught incident to the multimode optical fiber 12. As shown 
.n Figs. 3. ana 3B, the convergent lens 8 is a lens molded by 
transparent resin, and is fiKed to a flange 14 for fixation. 
. fitting error preventing .ey 15 is arranged in the flange 
.or fixation so as to precisely arrange the convergent lens 

The convergent lens 8 has aspherical surfaces 41 and 42. 
^ .hown in rig. 2., with respect to the convergent lens 8, 

=„h»rical surface 41 is opposed to the light 
a side of the aspherrcai surj.o'- 

emitting element 10. and a side of the aspherical surface 42 



10 



... ....... 43 o. t.e Plu, conneco. ... .-.U. ...^ - 

3,ee.e on . .ide o. ... U,.. . 

^ i-«Kf r^^ceivinq element 
i-his aide of the Ixght receivxxiy 
11 The sleeve on this siuc v. 

,3 tH. .ec.ivin, e.e^en. 1. ^ op..=a. connection 

exe„en.u,. ..e optica, connection »eai...on ...e. . 
a optic. ^ 

Further, a metal case 6 for fixing 
,..e U,.t e^ttin, e.e:»ent iO t.. U,.t — J^^ 
3to.e. to t.e .eceptacle connector 1 i. ^.an.ed. 

:;.t.e receptee. connectot..n.ete.»in..po..on.O 

f„ ground formed m the met.l case 6. 

"^=1 cese 6 is formed by bending 
for example, the metal case 

. metallic plate of .brass. As shown in Fig. 1. 
processing of a metallic pxa „ a 

ifi are formed on the surface of a 
plural proiectmg portions 16 are form 

. metal case 6 . As shown in this figure, the metal 
«all 39 of the metal case 6 ..sector 1 from an upper 

„se 6 is attached to the receptacle connector 
le Of the receptacle connector 1, and t.e wall 3. is inserted 
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,7 of the receptacle connector 1. Thus, the 
into a groove 31 of rev=F 

p.o,ecUn. portions 6 ..tes into t.e receptacle connects 1 
3o t.at the .etal c.s. 6 is electrically connected to the 

t-or 1 Plating of tin, nickel, gold, solder, 
receptacle connector 1. Piai;i 9 

. ^v,« <,nrf ace of the metal case 6 to mamly 
etc. is performed on the surface 

prevent corrosion. 

^ Shown in Fi.. a spring :.echanis» for biasing each 
o. the light emitting element aO and the light receiving element 
n on a siae o. the plug connector fitting portion 31 is arranged 

=. *T it 18 transversally having 
side. In this spring mechanism, a slxt 18 

. O-shape is f or„e. on the face . of the optical element f i.ing 
ana a conve. portion IS projected onto a face s.^ 
..„tting on the light emitting element 10 an. the l.ght 

receiving element 11 is formed. 

u • =™ ha« a function for absorbing the 
The spring mechanism has a tunc 

,n size error between the light emitting element 
difference in size error 

1 11 and the storing portion 3^ 

10, the light receiving element 11 and 

of the receptacle connector 1 b. the above biasing force and 

receiving element 11 to the storing portion 32. 

one e^odi^ent of the optical connector is constructed 
„ ^ntioned above. Xn one e:.odi.ent, as shown in Pig- 1. 

,..g connector . is inserted and fi.^ed into the^l . 
connector fitting portion 31 of the receptacle connector 1. 
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..... .Ke caw po..ion o. t.e plu. conneCo. . is 

.o the =law fittin, portion 23 of the receptacle connecto. 
3c that ah extraction predentin, state i. set. The .uiti^o.e 
optical fibers 12 and 13 fixe, to the plug connector 2 are 
^^+-*^ to the light emitting element 
respectively optically connected to the lig 

^ ^^^r.f 1 1 stored to the receptacle 
10 and the light receivxng element 11 store 

connector 1. ^ 
xn this optical connection, since the convergent 
e ,rran,e. on an e.ittin, side of the li^ht e^ttin. element 

^ .nr,nector 1, the convergent lens 8 plays 
10 in the receptacle connector ^ 

.he following role. «a.el. the convergent lens S converges 
Ught emitted fro» the li,.t emitting element 10 so as to 
p.cvide an incident n^erical apert.re smaller than the 
lericel aperture o. the »ulti.ode optical f i.er 12. and ^.es 
this light incident to the .ulti.ode optical fiher 12. 

. refraction angle heco.es appropriate h. the ahove 
..„ction Of the convergent lens . w.en ^ --^f^ 

.he »ulti.ode optical fiher 12 while thrs l.ght 
.efracted. .here.ore, no hending loss is increased even «h n 
.ending of the .ulti.ode optical f iher 12 is caused, .urth.r 
„hen the .ulti.ode optical f iher .12 is connected to anothe 
cpticel fiber, no large trans^ssion loss is cau.ed even when 

Lh other . .his was clarified an experi^nt the present 
inventors - 
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• < ^ 1 i ne a of Fig . 8 shows measuring results 
A characterxstic line a oi cxy . 

Of the optical t«n3^s.ion lo.s du. to the ben.in, wh.n the 
„ultWe optical fl.e. 12 is ..t to 5 . m length and is 
.«..lly bent 90» in on. e«*cai<aent. I. bending radius of the 
^.ve SO' .endin, is set to 10 15 ^. 20 and 2S ™. A 
Characteristic line b of this figure shows the optical 
transmission loss when a conventional optical connector having 
no convergent lens 8 is similarly bent. 

Shown by the characteristic line a of Fig. 8, the 
optical transmission loss in one embodiment is very s^ll by 
arranging the convergent lens B in comparison with the results 

V line b of this figure in which no 

of the characteristic Ime d 

convergent lens 8 is arranged. In particular, when the bending 
radius is 10 ^, the optical transmission loss can be reduced 

nntical connector using no 
by 0.7 dB in comparison with the optical c 

convergent lens 8- 

^rther, the present inventors measured coupling loss 
^transmission loss due to connection, as follows when the 

„ultimode optical fiber 12 is connected to an optical fiber 
(plastic optical fiber) on a connecting partner side. As a 
result, it has been confirmed that the coupling loss can be 
.educed by using the optical connector of one embodiment .n 
any case- 

.or example, the multimode optical fiber 12 arranged in 
the optical connector of one embodiment and the optical fiber 
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on the connecting partner side are arranged so as not to be 
axially shifted £ro,n each other. In this state, the distance 
between end faces of the optical fibers is increased until 0.5 
nun by every 0.1 fhen the coupling loss at this time is 

measured, results shown by a characteristic line a of Pig. 9 
are obtained. A characteristic line b of this figure shows 
results similarly considered with respect to the multimode 
optical fiber 12 of the optical connector having no convergent 
lens 8. 

The transmission loss is also measured when the end face 
distance between the multimode optical fiber 12 arranged in 
the optical connector of one embodiment and the optical fiber 
on the connecting partner side is set to 0.5 mm, and the axial 
shift between the optical fibers is changed from 0.05 mm to 
0.3 mm. Results of this measurement are shown by a 
characteristic line a of Fig. 10. A characteristic line b of 
this figure shows results similarly considered with respect 
to the multimode optical fiber 12 of the optical connector 
having no convergent lens 8. The axial shift is shown by a 
coordinate position in which nonexistence of the axial shift 
is set to a reference (0) . 

When the optical connector, is applied to optical 
conurvunication for a vehicle, it is recjuired that the coupling 
loss of the optical fibers is set to not more than 2 dB. As 
can be seen from Fig. 10, in the conventional example in which 
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no convergent lens 8 is arranged, it is necessary to set the 
axial shift of the optical fibers to lie within ±0.05 nun to 
satisfy this requirement. Accordingly, it is difficult to 
realize this requirement. 

In contrast to this, if the optical connector of one 
embodiment is applied, it is sufficient to set the axial shift 
of the optical fibers to lie within about ±0.25 mm to satisfy 
the above requirement . Namely, it has been confirmed that no 
large transmission loss is caused and it is suitable for the 
optical communication for a vehicle by applying the optical 
connector of one embodiment even when the axial shift of the 
optical fibers is caused more or less. 

h characteristic line a of Fig. 11 shows the relation 
of an axial shift amount and transmission light intensity when 
the multimode optical fiber 12 and the light emitting element 
10 are axially shifted on purpose in the optical connector of 
one embodiment. Similar to Fig. 10, the axial shift amount 
is shown by a coordinate position in Fig. 11. 

A characteristic line b of Fig. 11 shows results 
similarly considered when a short optical fiber 30 is 
interposed between the light emitting element 10 and the 
multimode optical fiber 12 as a comparison example of the one 
embodiment. Each of transmission light intensities shown by 
these characteristic lines a, b shows a measuring value of 
output light from the multimode optical fiber 12 having 5 m 
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in length. 

AS can be seen from the characteristic line b of Fig. 
11, even when the light emitting element 10 and the multimode 
oplioal fiber 12 are connected to e.ch other through the short 
optical fiber 30, the optical transmission lo« is large when 
the multlmode optical fiber 12 and the short optical fiber 30 
are connected in an axial shifting state. 

In contrast to this, as shown by the characteristic line 
a of Fig. 11, no large transmission loss is caused by applying 
the optical connector of one eiobodiment (i.e., arranging the 
convergent lens 8 between the light emitting element 10 and 
the multimode optical fiber 12) even when the axial shift of 
the multimode optical fiber 12 and the convergent lens 8 is 
caused more or less. It has been confirmed by the above 
consideration that the optical connector of one embodiment is 
suitable for the optical communication for a vehicle. 

Further, the one embodiment is simply constructed such 
that the plug connector 2 fixedly inserting the multl^ode 
optical fibers 12, 13 thereinto Is fitted to the receptacle 
connecter 1 having a simple construction in which the 
convergent lens 8 is arranged on ,n emitting side of the light 
emitting element 10. Therefore, the one «.toodiment can 
realize a cheap optical connector. 

further, in the optical connector of one embodiment, the 
spring mechanism for biasing each of the light emitting element 
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XO and the light .ecelvl.. element 11 on a sid. of the plug 
ccnnecto. fitting portion 31 is arranged on the face 17 of the 
^tal casa 6 on its optical el.»ent fixing side arranged on 
, side of the receptacle connector 1- The spring mechan.s. 
can absor. errors in sizes of the light emitting element 10, 
the light receiving element 11 and the storing portion 32 cf 
the receptacle connector 1- Accordingly, the optical 
connector of one en^odiment can precisely fix the light 
e:„itting element 10 and the light receiving element 11 to the 

storing portion 32. 

Accordingly, in the optical connector of one e:.bodiment, 
it is not necessary to set the si.es of the light emitting 
element 10, the light receiving element 11 and the receptacle 
connector 1 with very high precision so that the optical 
connector can be further cheaply manufactured. 

Further, as shown in Fig. 4A, in the spring mechanism, 
the slit IB of a 0-shape is formed on the face 17 of the optical 
element fixing side of the metal case 6, and the convex portion 
19 projected on a face side abutting on the light emitting 
element 10 and the light receiving element 11 is formed. 
Namely, no elastic body such as. a coil spring is arranged 
separately from the metal case 6 in the spring mechanism. 
Therefore, in one embodiment, the number of parts is not 
increased by arranging the spring mechanism, and the light 
emitting element 10 and the light receiving elero^nt 11 can be 
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very easily fixed. 

The spring mechanisnv desirably presses the extension of 
a line connecting the convergent lens 8, the optical connection 
mediation optical fiber 9 and the optical element (the light 
emitting element 10 and the light receiving element 11). 
Therefore, in one embodiment, as shown in Fig. 4A, the slit 
IB is formed such that a longitudinal direction of the slit 
18 is a transversal direction (horizontal direction) , and the 
extension is pressed by the spring mechanism in an appropriate 
position. 

When the slit 18 is formed such that the longitudinal 
direction of the slit 18 is the transversal direction, the 
length of the slit 18 in its longitudinal direction can be 
lengthened in comparison with a case in which the slit 18 is 
formed such that the longitudinal direction of the slit 18 is 
a lengthwise direction as shown in Fig. 4B. Accordingly, a 
moderate spring pressure can be obtained. 

Further, in one embodiment , each of the multimode optical 
fibers 12, 13 is arranged in a position deeper than the 
connecting end face of the plug connector 2. Accordingly, the 
optical connector of one embodiment can prevent the connecting 
end faces of the multimode optical fibers 12, 13 from being 
damaged at a treating time of the plug connector 2. Namely, 
in the one embodiment, it is possible to improve yield of the 
optical connector in which the plug connector 2 is fitted to 
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the receptacle connector 1. 

Further, in the one embodiment, the optical connector 
is constructed by arranging the light emitting element 10 and 
the light receiving element 11 side by side. Therefore, in 
the optical connector of one embodiment, the light emitting 
element 10 and the light receiving element 11 corresponding 
to the multimode optical fibers 12, 13 can be optically 
collectively connected by fitting the plug connector 2 to the 
receptacle connector 1. Accordingly, it is possible to 
realize both a reduction in the number of connector parts and 
the improvement of a connector connecting work property. 

Further, in the one embodiment, the optical mediation 
connecting fiber 9 is arranged on an incident side of the light 
receiving element 11, In this connection, coupling loss of 
the light receiving element 11 and the multimode optical fiber 
13 can be reduced in comparison with a case in which the light 
receiving element 11 and the multimode optical fiber 13 are 
connected in a large separating state. 

The invention is not limited to the above embodiment, 
but various embodiment modes can be adopted. For example, in 
the one embodiment, the optical it^ediation connecting fiber 9 
is arranged on the incident side of the light receiving element 
11, but a lens may be arranged instead of the optical mediation 
connecting fiber 9. 

Further, in the one embodiment, as shown in Fig. 4A, the 
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slit 18 transversally having a O^sUape is arranged on the face 

17 of the optical element fixing side as the spring mechanisxn 
of the metal case 6. However, as shown in Fig. 4B, the slit 

18 may also transversally have the U-shape. 

Further, the slit may be also formed in a shape except 
for the U-shape. For example, the slit may be formed in a shape 
of a square with one side missing or C shape. Further, at least 
one portion of the face 17 of the optical element fixing side 
rnay be also inclined on a side of the optical element such as 
the light emitting element 10 and the light receiving element 
11 as well as the formation of the slit- 

Further, in the one embodiment, the plural projecting 
portions 16 are arranged in the metal case 6. However, the 
number of arranged projecting portions 16 and a forming mode 
of the projecting portions 16 are not particularly limited, 
but are suitably set. Furthermore, the projecting portions 
16 can be also omitted. However, the receptacle connector 1 
can be reliably electrically conducted by one action by 
arranging the projecting portions 16 when the metal case 6 is 
attached to the receptacle connector 1. 

Further, in the one embodiment, the metal case 6 is formed 
by brass, but may be also formed by e.g., stainless steel. 

Further, in the one embodiment, the light emitting 
element 10 and the light receiving element 11 are arranged side 
by side and stored as one set . However, only the light emitting 
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element 10 may be also stored to the optical connector of the 
invention. Further, each of the number of arranged light 
emitting elements 10 and the number of arranged light receiving 
elements 11 may be also set to one and plural - 

Further, in the explanation of the above example, the 
optical connector of the invention is used in the optical 
communication within a vehicle, but can be also applied to 
various uses of the optical communication such as FA, LAN within 
a home, audio and PC. 

In the above example, the optical fiber inserted into 
the optical connector is set to the plastic optical fiber having 
1 mm in diameter, but may be also set to the plastic optical 
fiber having e.g. , 0.75 mm in diameter and the plastic optical 
fiber having e.g., 0.5 mm in diameter. The above effects of 
the optical connector of the invention can be effectively shown 
by setting the diameter of the plastic optical fiber to e.g., 
0.5 mm. 

Further, a glass optical fiber may be also used as the 
optical fiber inserted into the optical connector of the 
invention, and no kind of the optical fiber is limited. 
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